The European Diploma of Anesthesiology and Intensive Care was created in 1984. It has matured and developed over the last 24 yr into a multilingual examination, which takes place today in more than 20 centres in Europe. It consists of two parts -Part 1 (the primary examination) and Part 2 (the final examination).
The primary examination takes place in the form of a written multiple-choice examination. The 'True/ False/ Don't Know' format is used, where every candidate can mark one of three boxes on the computerreadable mark sheet corresponding to one of these three decisions. If none of the three boxes are marked for an individual question, the choice of 'Don't Know' is assumed. The number of correct responses is counted and each is given a score of 11. Likewise, each incorrect response is given a score of 21. A response of 'Don't Know' receives a score of 0. Subtracting the number of incorrect responses from the number of correct responses gives the candidate's score.
Until 1969, in the UK, the Part I of the Membership Examination of the Royal College of Physicians was scored by the above method (11, 21 and 0) described by the Study Group of The London College in 1967 and modified in 1969 [1] . This method was called Formula Scoring, defined by the formula
where S is the so-called 'corrected score for guessing', R is the number of correct responses, W is the number of incorrect responses and C is the number of choices per item. Formula scoring was introduced in an attempt to correct for guessing, improving validity and reliability of test scores. This method was adopted by a number of other Royal Colleges and was also used for the European Diploma of Anesthesiology and Intensive Care. There are a number of studies [2] [3] [4] that have indicated that examinees tended either to answer 'Don't Know' or to omit items which they had a better than random chance of answering correctly and this behaviour was related to certain candidatepersonality characteristics [5] .
Hammond and colleagues [6] studied candidates attending a pre-examination revision course, encouraging them to attempt all questions and asking them to assign a level of certainty to each answer according to three alternatives: > Positive: candidate is sure of the answer > Educated guess: candidate knows something about the subject but is not absolutely sure of the answer > Wild guess: candidate is taking a random guess In this study, for questions assigned the positive option, candidates were correct 89.2% of the time, while 75% of educated guesses and 65% of wild guesses were correct. The authors stated that in their view there may be no such entity as the wild guess, as it is likely that candidates will have some experience of the subject of a question, however limited their knowledge.
As demonstrated in this study and in previous ones [7, 8] , the 'Don't know' option may conceal a small but very real residue of knowledge. In fact, examinees are more likely to be right than wrong if they answer a question for which they have a certain degree of uncertainty and overall they perform better in examinations if they act on this informed guess rather than answering with the 'Don't Know' option [9] .
Harden and colleagues [5] asked a group of 99 students, immediately at the end of an examination and before the examination papers were collected, to go back over the examination paper and answer in red the questions which they had left blank. Both sets of responses where then scored. Of the 85 candidates who agreed to undertake that exercise, 62 gained marks and 23 lost marks. If the sign test is applied, it is found that the probability of this result being due to chance under the guessing hypothesis is 0.00002. The authors concluded, 'this is very strong evidence against the hypothesis that all the students are guessing their responses to the 'Don't Know' questions'.
Elimination of the 'Don't Know' answers caused no obvious differences in rank position of students and the top 10 and bottom 10 candidates remained at exactly the same rank position.
Negative marking: what's wrong?
The negative marks for wrong answers were adopted in order to discourage candidates from guessing and the 'Don't Know' option was introduced accordingly. As stated above, many authors have demonstrated that there is a danger that this 'Don't know' answer hides partial knowledge and even good candidates may not have willingness to commit themselves to an answer. Bliss [10] found that negative marking (formula scoring) tends to penalize the more able students.
The decision to omit questions is influenced by personality characteristics [5] . According to McGuire [11] , The Royal College of General Practitioners in the UK discontinued negative marking many years ago when they demonstrated that it discriminated against female candidates because they tended to be more cautious with regard to guessing.
Candidates have been shown to interpret the instructions in relation to guessing in different ways [12] . This showed that candidates' reluctance to commit themselves to an answer in case of doubt is influenced by characteristics of instructions received before the examination. For example, when examiners write the description 'the penalty for a wrong answer is severe' of their marking scheme, then there is a clear preference to omitting answers.
In the Glasgow Surgical Fellowship Primary Examination, despite all having received instructions before the examinations, 66% of candidates indicated that they avoided guessing, while 33% did not. While only 55% of the candidates from countries where English was the official language avoided guessing, 80% from other countries did so. The author concluded, 'it appears likely that the latter group, whether because of cultural characteristics or test naivety, adopted a less than optimum strategy in the examination and this may at least in part account for their poorer performance'. As a multi-cultural examination, the European Diploma may well belong to this group.
During last years' examinations, a variable high rate of questions omitted was observed in our examinations (average 25%). This high rate of omitted questions affected the discriminator questions as well. These questions were defined as 'good' questions in the sense that they acted well in discriminating between the good, the average and the poor candidates. Discriminator questions are used in many examinations (actually a set of them) as a benchmark comparing the level of candidates through consecutive years. The fact that many candidates omitted to answer these questions may affect reliability and validity of the examination when it comes to deciding the pass marks in the future.
What do we conclude?
Muijttjens and colleagues [13] summarized the dilemma. On the one hand, 'medical professionals should not be stimulated to react with guessing when they are faced with a lack of knowledge' yet on the other hand, 'in medical practice the doctor has to make a decision on only partially complete information'.
If this is, as we understand it, the choice between absolute knowledge and partial knowledge, then the 'Don't Know' answer may hide partial knowledge. Changing to a system where we abolish negative marking and the 'Don't Know' option is then worthwhile.
If the purpose of the examination is to place the students in rank order (as is the case for most academic examinations), there is little merit in negative marking as it does not affect the rank order.
The essence of the art of medicine is decision making. The availability of a 'Don't Know' option and strict penalties for doubt and partial knowledge simply encourage only absolute knowledge. This might be, in our opinion, a wrong goal.
Taking all of the above reasons into account, the Examination Committee of the European Society of Anesthesiology has decided to abolish negative marking and the 'Don't Know' option for both the in-training assessments and also Part I examinations of the European Diploma of Anaesthesia and Intensive Care starting at next examinations to be held in October 2008.
